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BASIC- ABSTRACT: 



NOVELTY - A coloring agent layer (28) is formed in rubber layer (26) near edge 
of carcase along the tire axial direction outerside, which has several 
microcapsules (30) containing coloring agent embedded in it. When the crack 
extends towards tire outerside, the coloring flows into tire exterior by the 
distortion of microcapsule . 

DETAILED DESCRIPTION - The coloring agent has a color different from that of 
rubber layer. The rubber layer receives compression and tensile stress at the 
time of running, and the coloring agent flows through the crack and adheres to 
tire outer surface . 

USE - Pneumatic t i re . 

ADVANTAGE - As coloring agent flows to exterior by the distortion of 
iui c roc ap sul e when the crack extends towards the outer surface, coloring agent 
adheres in tire outer surface and so an user observes visually the crack 
formation simply and easily. 

DESCRIPTION OF DRAWING (S) - The figure shows the expanded sectional view of 
coloring agent layer. 
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2. **** shows the word which can not be translated. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a pneumatic tire and relates crack initiation to the 

pneumatic tire which can be discovered simply especially. 

[0002] 

[Description of the Prior Art] If tire failure removes unique carcass breaking (exfoliation between plies) 
etc. conventionally, the crack generated when a ply edge (or chafer edge) poked surrounding rubber 
progresses, the most is prolonged inside outside a tire, goes, and when it reaches to the exterior, it will 
be recognized. 

[0003] Also in a tire life, primary, a secondary life, etc. are used gradually and, as for dispersion in the 
life, that of a certain use target are never lost at the service condition of a certain thing, temperature, etc. 
[0004] Moreover, since the rubber which constitutes the tire is black, it is difficult to discover a crack. 
[0005] If the tire which has a big crack, for example, a crack which occurs from the edge of carcass ply 
or the edge of a chafer, and reached the tire outside surface, is used as it is, a crack may be expanded and 
it may result in a burst. 

[0006] Conventionally, discovery of tire failure is left to the attentiveness of a driver, or systematic 
check, and serves as a big burden for the user without an individual or organizing ability. 
[0007] 

[Problem(s) to be Solved by the Invention] It is the purpose that this invention offers the pneumatic tire 
which can discover easily the crack which reached the tire outside surface in consideration of the above- 
mentioned fact. 
[0008] 

[Means for Solving the Problem] Invention according to claim 1 is a pneumatic tire which has a 
reinforcement layer in an elastic body, and when the crack of said reinforcement layer which reaches at 
a tire outside surface at said elastic body including a color coupler into the elastic body near an edge at 
least arises, it is characterized by said color coupler flowing into the tire exterior through said crack. 
[0009] Next, an operation of a pneumatic tire according to claim 1 is explained. 
[0010] If the crack which reaches a tire outside surface arises in an elastic body, since a color coupler 
will flow into the tire exterior through a crack, it becomes possible to discover easily the crack generated 
in the elastic body. 

[001 1] Since especially the crack generated from a reinforcement layer, for example, near the edge of 
carcass ply or a chafer, has desirable early detection, even if there are few reinforcement layers, a color 
coupler is included in the elastic body near an edge. Moreover, a color coupler may be included in the 
part of others in an elastic body. 

[0012] In addition, as a color coupler, the thing minute in an elastic body made to distribute granular is 
desirable. 

[0013] Moreover, a color coupler may be confined in a microcapsule and this microcapsule may be 
distributed in an elastic body. The crack produced in the elastic body breaks and this microcapsule 
makes an internal color coupler flow out. 

[0014] Invention according to claim 2 is characterized by having the color in which said color coupler 
differs from said elastic body in the pneumatic tire according to claim 1. 
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[0015] Next, an operation of a pneumatic tire according to claim 2 is explained. 

[0016] It becomes easy to discover the color coupler which flowed into tire external surface by making a 
color coupler into a different color from an elastic body. 

[0017] Since the color of the elastic body of the usual pneumatic tire is black, although whites other than 
black, red, blue, yellow, green, etc. are desirable, as long as a color coupler is a color which is 
conspicuous on a black material, they may be other colors and may be a fluorescence color etc. 
[0018] 

[Embodiment of the Invention] As shown in drawing 1 , the pneumatic tire 10 of this operation gestalt 
has the carcass 14 over the shape of a toroid to the bead core 12 (only one side is illustrated in drawing 
1 ) of a pair, and the bead core 12 of a pair. 

[0019] The carcass 14 consists of plies of at least one sheet which consist of two or more codes (not 
shown) each other put in order in parallel. 

[0020] The carcass 14 has body section 14A which extends from the bead core 12 of one toe of bead 1 1 
to the bead core 12 of the toe of bead 1 1 of another side, and cuff section 14B which turned up the 
terminal side from the tire inside outside to the circumference of the bead core 12. 
[0021] The stiffener 22 which secures the rigidity of a toe of bead 1 1 is formed in the direction outside 
of the diameter of a tire of the bead core 12 at the toe of bead 11. 

[0022] In the bead core 12 of the carcass ply 16, the chafer 24 which consists of organic fiber codes, 
such as a steel code and nylon, is arranged in the opposite side, and the rubber layer (black with this 
operation gestalt) 26 is further formed in the shaft-orientations outside. 

[0023] The color coupler layer 28 is laid under the tire shaft-orientations lateral part of edge 14A of a 
carcass 14 with this operation gestalt. 

[0024] Into rubber, the microcapsule 30 which confined the liquid-like color coupler is distributed 
innumerably, and the color coupler layer 28 of this operation gestalt is continuously formed along the 
tire hoop direction. 

[0025] The color coupler layer 28 forms the unvulcanized-rubber member which made homogeneity 
distribute a microcapsule 30 in the shape of a sheet, and is formed by sticking near a ply edge at the time 
of raw tire manufacture. 

[0026] That what is necessary is for progress of the crack produced to rubber to break and just to have a 
certain amount of reinforcement which does not break at the time of molding of a tire, although a 
microcapsule 30 does not ask especially the quality of the material, glass (silicon compound) or 
thermosetting resin (an epoxy resin, phenol resin) can be used for it, for example. 
[0027] Although whites other than black, red, blue, yellow, green of a color coupler, etc. are desirable, 
as long as it is the color which is conspicuous on a black material, they may be other colors and may be 
a fluorescence color etc. 

[0028] Although a liquid (liquid itself has a color or it could distribute the pigment etc. in the liquid.) is 
sufficient as it and a color coupler may be a solid-state (for example, fine particles) as long as it flows 
out, when a microcapsule 30 is destroyed, what cannot deteriorate easily due to the temperature at the 
time of tire vulcanization etc. (for example, it becomes solidifi cation and hyperviscosity) is desirable. 
[0029] As a color coupler, PIKARIKO made from KEMITEKKU (trade name) can be used, for 
example. 

[0030] Sunlight, fluorescence, etc. are touched off by the slight ultraviolet rays emitted from an 
incandescent lamp etc., and this color coupler activates energy itself, emits light, it is very bright also in 
darkness, moreover is a long duration ******** crystalline, and has the description which is described 
below. 

[003 1] ** The radioactive substance is not included and it is insurance to the body. 
[0032] ** It is saturated with about 1000 luxs (very bright). 

[0033] ** Even after intercepting light, it has the afterglow in which a long check by looking is possible 
(a check is possible in a dark place.). 

[0034] ** Excel in thermal resistance (with [ since it functions also on the elevated temperature of 500 
degreeC ] no physical-properties fall also at the time of vulcanization), and cold resistance. 
[0035] ** It is the powder type of a very fine particle, and can enclose with a microcapsule. 
[0036] ** Coloring light has green, blue, purple, and yellow. 
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[0037] Moreover, what is necessary is just to choose the magnitude of a microcapsule 30, the amount 
mixed into rubber in the range in which a color coupler flows into a tire outside surface certainly when a 
crack arises, and reinforcement of a tire is not reduced. 

[0038] Incidentally, the magnitude of a microcapsule 30 has 1 desirablemm or less. 

[0039] In addition, the belt (not shown) is arranged on the direction outside of the diameter of a tire of a 

carcass 14, and the tread is arranged on the outside of a belt. 

[0040] Next, an operation of the pneumatic tire of this operation gestalt is explained. 

[0041] For example, if a crack 32 arises from near edge 14A of a carcass 14 as shown in drawing 2 , and 

a tire outside surface is reached, as distortion when a crack 32 passes the color coupler layer 28 shows to 

drawing 3 , a microcapsule 30 will be destroyed and the internal color coupler 34 will flow out into a 

crack 32. 

[0042] Since the rubber layer 26 receives compression and tensile stress at the time of transit, and a 
color coupler 34 flows to a tire outside-surface side through a crack 32 by things and adheres to a tire 
outside surface, a user becomes possible [ discovering generating of a crack 32 easily visually ]. 
[0043] In addition, since a color coupler 34 is a different color from black rubber, it is easy to discover 
by viewing. 

[0044] Moreover, although you may view directly when discovering the crack 32 generated in the toe of 
bead 1 1 inside [ car ] a pneumatic tire 10, a tire front face can be touched by hand etc. and generating of 
a crack 32 can be discovered by whether a color coupler 34 adheres to a hand. 

[0045] Moreover, when the color coupler 34 is confined by the microcapsule 30, it is colorlessness, and 
it may color in response to the time of flowing out into air with air. 

[0046] in addition, although the color coupler 34 was confined in the microcapsule 30 with this 
operation gestalt, this invention is fine not only in this but the color coupler 34 - you may make it 
distribute in direct rubber as granular 

[0047] Moreover, as long as a color coupler 34 is a part to perform discovery of not only a toe of bead 
but a crack, the rubber of which part of a tire may be made to distribute it. 

[0048] Moreover, according to this operation gestalt, of course, the crack which progressed toward the 
interior of a tire from the tire outside surface can also be discovered. 

[0049] Moreover, although the chafer 24 which becomes a toe of bead 1 1 from organic fiber codes, such 
as a steel code and nylon, is arranged with this operation gestalt, a rubber chafer may be prepared 
instead of this chafer 24, and this rubber chafer may be made to distribute a color coupler 34. In this 
case, as for a rubber chafer, it is needless to say that it prepares in the part to which a crack progresses. 
[0050] 

[Effect of the Invention] Since the pneumatic tire of this invention was considered as the above- 
mentioned configuration as explained above, it has the outstanding effectiveness that the crack which 
reached the tire outside surface can be discovered easily. 

[Translation done.] 
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